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[Title of the Invention] Input/Output Control Card 

Active Insert ion /Removal 
Device 

[Abstract] 

[Problem] Proposed is an input /output control card active 
insertion/removal device in which an input/output control 
card on which an input/output control device is mounted is 
inserted into an active slot or removed from it to install 
the input/output control card into an operating system or 
uninstall it from the operating system. 

[Solving Means] An input/output control card active 
insertion/removal device 20 under the control of an 
operating system 10 includes input/output control devices 
100 to lOn mounted on an input/output control card 30, slot 
40 into/from which the card 30 is inserted/removed, 
operating installing means 200, and driver opening/closing 
means 300- The operating installing means 200 has a device 
vs. driver table 21, device information 

registration/delete means 22, event detection means 23, 
device/driver information comparison means 24, and event 
notification means 25. The driver opening/closing means 
300 has a control device management request means 31, event 
acceptance means 32, control device initialization means 
33, and control device postprocessing means 34. 
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[What Is Claimed Is:] 

[Claim 1] An input/output control card active 
insertion/removal device having operating system 
installing means for, when an input/output control card on 
which at least one input/output control device is mounted 
is inserted into an active slot, setting the input/output 
control device in a state installed into an operating system, 
and when said input/output control card is removed or 
logically disconnected, setting the input/output control 
device in a state uninstalled from the operating system, 
and device driver-compatible driver opening/closing means 
for setting the input/output control device and a 
corresponding device driver in an open state when the 
input/output control device is set in the installed state, 
and setting the input/output control device and the 
corresponding device driver in a closed state when the 
input/output control device is set in the uninstalled state, 
characterized in that 

said operating system installing means comprises 

event detection means for, when the input/output 
control card is inserted into the active slot or removed 
therefrom, detecting a device name and vendor name of the 
mounted input/output control device, that are generated by 
the input/output control card and slot, and detecting a 
state signal including an inserted state, 

a device vs. driver table for, when the operating 
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system is initialized or the input/output control card is 
inserted, registering the device name and vendor name of 
the input /output control device mounted on the input/output 
control card in an order of slots, and when the operating 
systems is initialized or an operating system request is 
output, registering the driver name corresponding to the 
control device mounted on the input/output control card and 
call position information of said driver opening/closing 
means in correspondence with the device name and vendor 
name, 

device/driver information comparison means for, when 
the input/output control card is inserted, searching said 
device vs. driver table in accordance with the state signal, 
and searching for a device name, vendor name, and driver 
name corresponding to the state signal, 

event notification means for notifying said driver 
opening/closing means of an installing notification when 
the device name, vendor name, and driver name corresponding 
to the state signal are present in the search in said 
comparison means, an uninstalling notification when the 
device name and vendor name are registered but the driver 
name is not registered, or a removal notification using the 
state signal when the input/output control card is removed, 
and 

device information registration/delete means for 
registering the driver name corresponding to the device 
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name and vendor name in said device vs. driver table for 
the uninstalling notification, deleting the corresponding 
device name and vendor name from said device vs. driver 
table for the removal notification, or deleting the call 
position information from said device vs. driver table for 
the logical disconnection; and 

said driver opening/closing means comprises 

event acceptance means for accepting the installing 
notification, uninstalling notification, or removal 
notification from said event notification means, 

control device initialization means for setting the 
input/output control device mounted on the input/output 
control card in an open state in accordance with the 
installing notification from said event acceptance means, 

control device postprocessing means for setting said 
driver opening/closing means itself in a closed state in 
accordance with the logical disconnection or removal 
notification, and 

control device management request means for 
requesting to delete the call position information in 
accordance with the logical disconnection or to register 
the name of the driver represented by the uninstalling 
notification . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] The 
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present invention relates to an input/output card active 
insertion/removal device in which an input/output control 
card mounted with an input/output control device under the 
control of an operating system in a workstation or personal 
computer is inserted into an active slot or removed from 
it to set the input/output control device in a state 
installed into or uninstalled from the operating system. 
[0002] 

[Prior Art] In a conventional device driver for 
controlling an input/output control device, the 
input/output control device is initialized once when the 
operating system activates the corresponding active driver . 
Postprocessing is then performed only once when the 
operating system disables this device driver. While the 
device driver resides on the main memory of the operating 
system, the operating system performs neither 
initialization nor postprocessing for the input/output 
control device. That is, during operation of the operating 
system, a new input/output control device is neither 
connected nor initialized, and the installed input/output 
control device is neither disconnected nor postprocessed . 
[0003] 

[Problem That the Invention Is to Solve] In the 
conventional operating system described above, although 
the slot connected to the input/output control card mounted 
with the input/output control device and the control device 
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itself are electrically active, the device driver cannot 
perform initialization/postprocessing for the 
input/output control device in accordance with the dynamic 
change in arrangement of input/output control devices 
during the operation of the operating system. 
[0004] 

[Means of Solving the Problem] It is an object of the 
present invention is to implement an input/output control 
card active insertion/removal device in which when 
inserting or removing an input/output control card mounted 
with an input /output control device into or from an active 
slot, the input/output control device can be installed into 
the operating system during its operation to perform 
initialization for opening the input/output control device, 
and when removing the input/output control card from the 
active slot, the operating system during operation performs 
postprocessing for closing the input/output control 
device . 

[0005] For this purpose, according to the present 
invention, there is provided an input/output control card 
active insertion/removal device having operating system 
installing means for, when an input/output control card on 
which at least one input/output control device is mounted 
is inserted into an active slot, setting the input/output 
control device in a state installed into an operating system, 
and when the input /output control card is removed or 



- 6 - 




logically disconnected, setting the input/output control 
device in a state uninstalled from the operating system, 
and device driver-compatible driver opening/closing means 
for setting the input/output control device and a 
corresponding device driver in an open state when the 
input/output control device is set in the installed state, 
and setting -the input/output control device and the 
corresponding device driver in a closed state when the 
input/output control device is set in the uninstalled state, 
characterized in that the operating system installing means 
comprises event detection means for, when the input/output 
control card is inserted into the active slot or removed 
therefrom, detecting a device name and vendor name of the 
mounted input/output control device, that are generated by 
the input /output control card and slot, and detecting a 
state signal including an inserted state, a device vs. 
driver table for, when the operating system is initialized 
or the input/output control card is inserted, registering 
the device name and vendor name of the input/output control 
device mounted on the input/output control card in an order 
of slots, and when the operating system is initialized or 
an operating system request is output, registering the 
driver name corresponding to the control device mounted on 
the input/output control card and call position information 
of the driver opening/closing means in correspondence with 
the device name and vendor name, device/driver information 
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comparison means for, when the input/output control card 
is inserted, searching the device vs. driver table in 
accordance with the state signal, and searching for a device 
name, vendor name, and driver name corresponding to the 
state signal, event notification means for notifying the 
driver opening/closing means of an installing notification 
when the device name, vendor name, and driver name 
corresponding to the state signal are present in the search 
in the comparison means, an uninstalling notification when 
the device name and vendor name are registered but the 
driver name is not registered, or a removal notification 
using the state signal when the input/output control card 
is removed, and device information registration/delete 
means for registering the driver name corresponding to the 
device name and vendor name in the device vs. driver table 
for the uninstalling notification, deleting the 
corresponding device name and vendor name from the device 
vs. driver table for the removal notification, or deleting 
the call position information from the device vs. driver 
table for the logical disconnection; and the driver 
opening/closing means comprise event acceptance means for 
accepting the installing notification, uninstalling 
notification, or removal notification from the event 
notification means, control device initialization means 
for setting the input/output control device mounted on the 
input/output control card in an open state in accordance 
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with the installing notification from the event acceptance 
means, control device postprocessing means for setting the 
driver opening/closing means itself in a closed state in 
accordance with the logical disconnection or removal 
notification, an control device management request means 
for requesting to delete the call position information in 
accordance with the logical disconnection or to register 
the name of the driver represented by the uninstalling 
notification „ 
[0006] 

[Embodiment] The present invention will be described with 
reference to the accompanying drawings. 

[0007] The arrangement of an embodiment of the present 
invention will be described with reference to the 
accompanying drawing. An input/output control card active 
insertion/removal device 20 under the control of an 
operating system 10 comprises an input/output control card 
30 on which an input/output control device 100 is mounted, 
and slot 40 into/from which the input/output control card 
30 can be inserted/removed in an active state. The 
input/output control card active insertion/removal device 
20 comprises an operating system installing means 200 for 
installing or uninstalling the input/output control 
devices 100 to lOn under the control of the operating system 
by inserting the input/output control card 30 into the slot 
or removing it from the slot, and driver opening/closing 
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means 300 for opening or closing the input/output control 
devices 100 to lOn. 

[0008] The operating system installing means 200 has a 
device vs. driver table 21 for registering a device name, 
vendor name, driver name, and call position, device 
information registration/delete means 22 for registering 
information in the table 21 or deleting it from the table 
21, event detection means 23 for detecting 
insertion/removal of the card 30, device/driver 
information comparison means 24 for searching the table 21 
to determine whether the input/output control devices 100 
to lOn are registered, and event notification means 25 for 
notifying the driver opening/closing means 300 of an 
installing notification, uninstalling notification, or 
removal notification on the basis of the determination 
result . 

[0009] The driver opening/closing mean 300 comprises an 
event acceptance means 32 for accepting the notification, 
control device management request means 31 for requesting 
to register/delete information into/from the table 21 on 
the basis of the notification, control device 
initialization means 33 for opening the input/output 
control devices 100 to lOn, and control device 
postprocessing means 34 for closing the device driver and 
the driver opening/closing means 300 itself. 

[0010] The operation of this embodiment will be described 
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below. 

[0011] When the operating system 10 is initialized, the 
driver opening/closing means 300 notifies the call position 
of the event detection means 32 of the driver 
opening/closing means 300 to the device information 
registration/delete means 22 of the operating system 
installing means 200. At this time, when the input/output 
control card 30 on which the input/output control device 
is mounted is present in the slot 40, the installing 
notification is immediately sent to the event acceptance 
means 32 of the driver opening/closing means 300 via the 
event notification means 25. The driver opening/closing 
means 300 performs opening processing for initializing the 
input/output control devices 100 to lOn. 

[0012] When the input/output control devices 100 to lOn 
are connected to the active slot 40, the device insertion 
notification is sent to the event detection means 23 of the 
operating system installing means 200 . In response to this 
notification, the device/driver information comparison 
means 24 searches the device vs. driver table 21 to 
determine that the device drivers corresponding to the 
input/output control devices 100 to lOn of the input/output 
control card 30 are registered. The device/driver 
information comparison means 24 notifies all these device 
drivers of the installing events. When no device drivers 
are registered, the device/driver information comparison 
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means 24 sends an uninstalling notification to the driver 
opening/closing means 300. The control device management 
request means 31 requests the device information 
registration/delete means 22 to register only the device 
name and vendor name in the device vs. driver table 21. In 
response to the uninstalling notification, the operating 
system 10 registers the device drivers corresponding to the 
input/output control devices 100 to lOn. When the device 
drivers are already registered, the insertion events of the 
control devices are notified to the event acceptance means 
32 of the driver opening/closing means 300 via the event 
notification means 25. If input/output control devices 
are the management targets requested by the driver 
opening/closing means 300, a registration request is made 
for the device vs. driver table 21 via the control device 
management request means 31. The control device 
initialization means 33 performs necessary initialization 
for use of the control devices. At the end of this 
initialization, the input/output control devices 100 to lOn 
of the inserted input/output control card 30 can be used. 
[0013] When the input/output control card 30 is removed 
from the slot 40 and the input/output control devices 100 
to lOn are dynamically uninstalled from the operating 
system 10, the device removal is notified to the event 
detection means 23 of the operating system installation 
means 200. The device/driver information comparison means 
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24 searches the de vice vs. driver table 21. When the driver 
names corresponding to the device names are registered, the 
driver names are notified to the event acceptance means 32 
of the driver opening/closing means 300 via the event 
notification means 25. Since the control card is removed, 
the input/output control devices 100 to lOn are not under 
the control of the operating system 10. The driver 
opening/closing means 300 performs closing processing, and 
the control device postprocessing means 34 performs 
postprocessing of the device drivers. When the driver 
names are not registered in the device vs. driver table 21, 
only the drive and vendor names in the device vs. driver 
table 21 are deleted. 

[0014] When the driver opening/closing means 300 
logically disconnects the input/output control devices 100 
to lOn, the driver opening/closing means 300 outputs a 
disconnection request to the device information 
registration/delete means 22 of the operating system 
installation means 200 via the control device management 
request means 31. Upon receiving this request, the device 
information registration/delete means 22 deletes the 
corresponding call position of the event acceptance means 
32 of the driver opening/closing means 300. 
[0015] 

[Effect of the Invention] As has been described above, 
according to the present invention, the input/output 
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control devices mounted on the input/output control card 
to be inserted into an active slot or removed from it can 
be connected to the active slot to set the devices in an 
installed state or disconnected from it to set the devices 
in an uninstalled state by the driver opening/closing means . 
Therefore, the input/output control devices can be 
connected to the active slot and operated. 
[Brief Description of the Drawing] 

[Fig. 1] Fig. 1 is a block diagram showing the arrangement 
of an embodiment of the present invention. 
[Description of the Reference Numerals] 



10 operating system 

20 input/output control card active 
insertion/ removal device 

30 input/output control card 
40 slot 

100 - lOn input/output control device 

200 operating system installation means 

21 device vs. driver table 

22 device information registration/delete means 

23 event detection means 

24 device/driver information comparison means 

25 event notification means 
300 driver opening/closing means 

31 control device management request means 

32 event acceptance means 
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33 control device initialization means 

34 control device postprocessing means 
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